S3
connected to an Agilent 1200 HPLC system using an electrospray ionization (ESI) mass detector. Bruker Daltonics DataAnalysis Version 3.3 was used for data analysis. High resolution mass spectrometry (HRMS) was performed in positive ion mode with MALDI ionisation on a Thermo QExactive Orbitrap mass spectrometer equipped with an APSMALDI 10 ion source and operated at mass resolving power 140,000@m/z200. DHB was used as matrix and lock-mass for internal mass calibration.
The photochemical reactor used herein was made by modification of a standard photochemical reactor with a mercury lamp. A glassblower attached a gas inlet tube with a sintered glass filter to the bottom of the reactor to allow bubbling oxygen gas through the solution. Finally, the mercury lamp from the original system was replaced by three 100 W halogen bulbs from Philips (Capsuleline 100W GY6.35 12V CL 4000H 1CT/10X10F Single-ended low-voltage halogen capsule giving crisp white halogen light).
S4

N-(tert-Butoxycarbonyl)-3-hydroxypropylamine (3)
3-Aminopropan-1-ol (1.0 g, 13.3 mmol) was suspended in 1,4-dioxane (20 ml). Water (10 ml) and aq. NaOH (1 M, 10 ml) were added, and the mixture was cooled to 0 °C in an ice-water bath. Di-tert-butyl dicarbonate (3.2 g, 14.6 mmol) was added, the cooling bath removed and the mixture stirred at ambient temperature. After 5 h additional di-tert-butyl dicarbonate (1.2 g, 5.3 mmol) was added. After 18 h the reaction mixture was transferred to a separatory funnel with sulfate buffer (40 ml) and extracted with EtOAc (3 × 30 ml). The combined organic phases were washed with saturated aq. NaHCO 3 (90 ml), brine (90 ml), dried (Na 2 SO 4 ) and concentrated in vacuo. Purification by flash column chromatography (40% EtOAc in n-heptane, v/v) gave the carbamate 3 (1.86 g, 80%) as a colourless oil. The analytical data is in agreement with that previously reported [1] .
TLC R f = 0.35 (40% EtOAc in n-heptane, v/v).
IR (neat)
ν
tert-Butyl (4-hydroxybutyl)carbamate (4)
4-Aminobutan-1-ol (1.0 g, 11.2 mmol) was suspended in a mixture of dioxane (20 ml), H 2 O (10 ml) and 1 M NaOH (10 ml) and cooled to 0 °C (ice-water bath) with was added to the suspension. After 1.5 h sulfate buffer (40 ml) was added and the reaction mixture was transferred to a separating funnel and extracted with EtOAc (3 × 30 ml). The combined organic layers were washed with NaHCO 3 (90 ml) and brine (90 ml), dried (Na 2 SO 4 ), filtered and concentrated in vacuo. Purification by flash column chromatography (60 % EtOAc in n-heptane, v/v) gave carbamate 4 (1.62 g, 82%) as a colourless oil. The analytical data is in agreement with that reported previously [2] .
IR
2-(3-Hydroxypropyl)isoindoline-1,3-dione (5)
3-Aminopropan-1-ol (10.0 g, 133.1 mmol) was dissolved in anhydrous toluene (100 ml). Phthalic anhydride (19.7 g, 133.1 mmol) was added and the reaction mixture was heated to 125 °C with stirring, under an atmosphere of argon for 6.5 h. After cooling to rt, the solvent was evaporated in vacuo to give phthalimide 5 (31.7 g, quantitative) as a white powder that required no further purification.
S6
TLC R f = 0.45 (60% EtOAc in n-heptane, v/v). The analytical data is in agreement with that previously reported [3] .
IR
2-(4-Hydroxybutyl)isoindoline-1,3-dione (6)
4-Aminobutan-1-ol (1.78 g, 20 mmol) was added to a 100 ml round bottom flask fitted with a Dean-Stark receiver and suspended in dry toluene (60 ml). Phthalic anhydride (2.96 g, 20 mmol) was added and the mixture was heated to reflux with stirring for 3.5
h. The solvent was evaporated in vacuo and the residue purified by flash column chromatography (60% EtOAc in n-heptane, v/v) to give phthalimide 6 (3.32 g, 76%)
as a white amorphous solid.
HPLC t R = 6.83 min. The analytical data is in agreement with that previously reported [4] .
IR
N-(tert-Butoxycarbonyl)-3-amino-propionaldehyde (7)
Alcohol 3 (1.0 g, 5.7 mmol) was dissolved in anhydrous DMSO (50 ml) under argon.
Triethylamine (12 ml, 85.7 mmol) and sulfur trioxide pyridine complex (2.7 g, 17.1 mmol) were added and the mixture was stirred at rt for 4.5 h. The mixture was transferred to a separatory funnel with sulfate buffer (40 ml) and extracted with EtOAc (3 × 30 ml). The combined organic phases were washed with saturated aq. NaHCO 3 (90 ml), brine (90 ml), dried (Na 2 SO 4 ) and concentrated in vacuo.
Purification by flash column chromatography (40% EtOAc in n-heptane, v/v) gave aldehyde 7 (0.46 g, 47%) as a colourless oil.
S8
3-(1,3-Dioxoisoindolin-2-yl)propanal (9)
A 50 ml round bottom flask was charged with aq. NaHCO 3 (0.05 M, 10 ml), aq. K 2 CO 3 (0.5 M, 10 ml) and CHCl 3 (5 ml). Alcohol 5 (16.02 g, 78.1 mmol) was dissolved in CHCl 3 (50 ml) and transferred to the reaction mixture followed by tetra-nbutylammonium chloride (4.34 g, 15.6 mmol), N-chlorosuccinimide (20.9 g, 156.1 mmol) and TEMPO (2.44 g, 15.6 mmol) and the reaction mixture was stirred vigorously at rt for 4.5 h. The phases were separated and the organic phase was washed with sulfate buffer (100 ml), NaHCO 3 (100 ml), and brine (100 ml), dried To a stirred solution of alcohol 6 (3.31 g, 15.1 mmol) in dry DMSO (100 ml), triethylamine (32 ml, 227 mmol) was added followed by sulfur trioxide pyridine complex (7.21 g, 45 mmol). After 1.5 hours the reaction was quenched with sulfate buffer (100 ml) and transferred to separating funnel with water (40 ml). The reaction mixture was extracted with EtOAc (3 × 75 ml) and the combined organic layers were washed with sat. NaHCO 3 (150 ml) and brine (150 ml), dried (Na 2 SO 4 ), filtered and evaporated in vacuo. Purification by flash column chromatography (30% EtOAc in nheptane, v/v) gave aldehyde 10 (2.74 g, 83%) as a white amorphous solid.
HPLC t R = 7.32 min. The analytical data is in agreement with that previously reported [7] .
IR
S10
N-(tert-Butoxycarbonyl)-3-amino-2-methylenepropanal (11)
Aldehyde 7 (0.43 g, 2.47 mmol) was dissolved in propan-2-ol (5 ml). 37% aq.
formaldehyde (203 µl, 2.71 mmol), pyrrolidine (20 µl, 0.25 mmol) and propionic acid (18 µl, 0.25 mmol) were added and the reaction mixture was stirred at 45 °C for 26 h.
The reaction mixture was transferred to a separating funnel with sulfate buffer (40 ml)
and extracted with EtOAc (3 × 40 ml). The combined organic phases were washed with NaHCO 3 (90 ml), and brine (90 ml), dried (Na 2 SO 4 ), filtered and concentrated in vacuo to give alkene 11 (0.37 g, 82%) as a white amorphous solid that required no further purification. Compound 11 has been reported previously with no characterisation [8] .
2-((1,3-Dioxoisoindolin-2-yl)methyl)acrylaldehyde (12)
Aldehyde 9 (6.54 g, 32.2 mmol) was dissolved in propan-2-ol (60 ml). 37% aq.
formaldehyde (2.64 ml, 35.4 mmol), pyrrolidine (0.27 ml, 3.22 mmol) and propionic acid (0.24 ml, 3.22 mmol) were added and the reaction mixture was stirred at 45 °C for 24 h. The reaction mixture was transferred to a separating funnel with sulfate buffer (100 ml) and extracted with EtOAc (3 × 40 ml). The combined organic phases S11 were washed with NaHCO 3 (100 ml), and brine (100 ml), dried (Na 2 SO 4 ), filtered and concentrated in vacuo to give alkene 12 (3.78 g, 55%) as a white amorphous powder that required no further purification. The analytical data is in agreement with that previously reported [9] .
4-(1,3-Dioxoisoindolin-2-yl)-2-methylenebutanal (13)
Aldehyde 10 (66 mg, 0.30 mmol) was dissolved in propan-2-ol (4.3 ml) and warmed to 45 °C while stirring. 37% aq. formaldehyde (25 µl, 0.33 mmol), pyrrolidine (2.5 µl, 10 mol %) and propionic acid (2.3 µl, 10 mol %) were added. After 2 h the mixture was quenched with sulfate buffer (5 ml) and extracted with EtOAc (3 × 5 ml). The combined organic layers were washed with sat. NaHCO 3 (15 ml) and brine (15 ml), dried (Na 2 SO 4 ), filtered and concentrated in vacuo to give alkene 13 (74 mg, quantitative) as a colourless oil that solidified upon standing. 
N-(tert-Butoxycarbonyl)-4-amino-3-methylenebutene (14)
Methyltriphenylphosphonium iodide (41.8 g, 103 mmol) was suspended in anhydrous THF (350 ml) and cooled on a water-ice bath. Potassium tert-butoxide (11.6 g, 103 mmol) was added, to give a yellow slurry that was stirred for 30 min. The low yield is largely due to loss of material during removal of solvents in vacuo.
S13
TLC R f = 0.50 (30% EtOAc in n-heptane, v/v). Compound 14 has been reported previously with no characterisation [8] .
IR
2-(2-Methylenebut-3-en-1-yl)isoindoline-1,3-dione (15)
Methyltriphenylphosphonium iodide (7.82 g, 19.3 mmol) was suspended in anhydrous THF (80 ml) and cooled on a water-ice bath. Potassium tert-butoxide (2.96 g, 26.4 mmol) was added, to give a pale yellow slurry that was stirred for 30 min. Aldehyde 12 (3.79 g, 17.6 mmol) was added and the reaction was stirred at rt for 24 h. The solvent was removed in vacuo to give a brown gum. Triphenylphosphine oxide was removed by the method of Lukin et al. [10] by dissolving the crude product in anhydrous toluene (100 ml) and adding MgCl 2 (3.68 g, 38.7 mmol). The mixture was diluted with n-heptane (100 ml) and stirred at 60 °C under an atmosphere of argon for 24 h. The reaction mixture was filtered, and the solids washed with toluene:n-heptane (1:1, 100 ml). The combined filtrates were evaporated in vacuo to
give an oil. Purification by flash column chromatography (20% EtOAc in n-heptane, v/v) to give diene 15 as a white solid that required further purification. The product was dissolved in refluxing propan-2-ol (10 ml) and cooled slowly to give a white solid S14 that was isolated by filtration and washed with cold propan-2-ol to give diene 15 (0.35 g, 9%) as a white amorphous powder. The analytical data is in agreement with that previously reported [11] .
2-(3-Methylenepent-4-en-1-yl)isoindoline-1,3-dione (16)
Triphenylmethylphosphonium iodide (2.05 g, 5.1 mmol) was suspended in dry THF (35 ml). The mixture was cooled to 0 ºC (ice/water bath) under an atmosphere of argon. Potassium tert-butoxide (0.57 g, 5.1 mmol) was added in one portion to the solution, which turned yellow and was stirred for 30 min. Aldehyde 13 (0.78 g, 3.4 mmol) was dissolved in dry THF (3 ml) and added dropwise to the reaction flask and the slurry was stirred at ambient temperature over the weekend. The solution was quenched with sulfate buffer (50 ml) and extracted with EtOAc (3 × 50 ml). The combined organic layers were washed with sat. aq. NaHCO 3 (100 ml) and brine (100 ml), dried (Na 2 SO 4 ), filtered and evaporated in vacuo to give an orange oil.
S15
Purification by flash column chromatography (25 % EtOAc in n-heptane, v/v) gave diene 16 (0.41 g, 54%) as a white solid.
TLC R f = 0.5 (25 % EtOAc in n-heptane, v/v).
HPLC t R = 9.65 min. 
IR
tert-Butyl [(3,6-dihydro-1,2-dioxin-4-yl)methyl]carbamate (17)
The photochemical reactor was charged with anhydrous CH 2 Cl 2 (300 ml), diene 14 (3.0 g, 16.5 mmol) and rose bengal (0.30 mg, 2 mol%). The reaction mixture was water cooled and a gentle stream of O 2 was bubbled through the solution while irradiating with 3 × 100 W halogen lamps. Additional rose bengal (100 mg) was added when the colour was observed to fade (8, 16 , and 24 h Compound 17 has been reported previously with no characterisation [8] .
2-[(3,6-Dihydro-1,2-dioxin-4-yl)methyl]isoindoline-1,3-dione (18)
The photochemical reactor was charged with anhydrous CH 2 Cl 2 (300 ml), diene 15 
2-(2-(3,6-Dihydro-1,2-dioxin-4-yl)ethyl)isoindoline-1,3-dione (19)
By the same method as reported above anhydrous CH 2 Cl 2 (300 ml), diene 16 (1.59 g, 7.01 mmol) and rose bengal bis(triethylammonium) salt (143 mg, 2 mol %) suspended in CH 2 Cl 2 (1 ml) was irradiated for 40 h. Purification by flash column chromatography (30 % EtOAc in n-heptane, v/v) gave endoperoxide 19 (0.10 g, 6%)
and recovered starting material 15 (1.24 g, 78%).
By the same method using TPP (0.14 g, 4 mol %) and diene 15 (1.3 g, 5.72 mmol) in CH 2 Cl 2 (300 ml) after 35 h gave endoperoxide 19 (1.18 g, 80%) as tan powder and recovered starting material 15 (54 mg, 4%). 
(±)-2-[((4R,5S)-4,5-Dihydroxy-1,2-dioxan-4-yl)methyl]isoindoline-1,3-dione (20)
Endoperoxide 18 (150 mg, 0.61 mmol) was dissolved in tBuOH (2 ml), H 2 O (2 ml), and CH 3 CN (1 ml). K 2 OsO 4 (1.1 mg, 3.1 µmol), NMO (79 mg, 0.67 mmol) and citric acid (0.24 g, 1.22 mmol) were added and the mixture was stirred at rt After 23 h additional NMO (79 mg, 0.67 mmol) was added and the reaction mixture was stirred for 4 h. The reaction mixture was diluted with H 2 O (10 ml) and extracted with EtOAc (4 × 15 ml). The combined organic phases were washed with brine (40 ml), dried (Na 2 SO 4 ), filtered and concentrated in vacuo to give diol 20 (0.15 g, 89%) as a solid that required no further purification. 
(±)-2-[2-((4R,5S)-4,5-Dihydroxy-1,2-dioxan-4-yl)ethyl]isoindoline-1,3-dione (21)
Endoperoxide 19 (96 mg, 0.37 mmol) was dissolved in tBuOH (2 ml), H 2 O (1 ml) and HPLC t R = 6.63 min. To a solution of endoperoxide 19 (100 mg, 0.39 mmol) in anhydrous CH 2 Cl 2 (2 ml) mCPBA (77%, 0.26 g, 1.16 mmol) was added in one portion and the reaction was stirred for 1 week. The reaction was diluted with CH 2 Cl 2 (10 ml) and washed with saturated aq. sodium thiosulfate (2 × 4 ml), saturated aq. NaHCO 3 (4 ml) and brine (4 ml). The organic layers were dried (Na 2 SO 4 ), filtered and evaporated in vacuo.
IR
S24
Purification by flash column chromatography (60% EtOAc in n-heptane, v/v) gave epoxide 25 (44 mg, 41%) and diol 26 (24 mg, 22%) as a white amorphous solids.
Analytical data for epoxide 25:
TLC R f = 0.6 (60 % EtOAc in n-heptane, v/v).
HPLC t R = 7.69 min. 
IR
